RIalpha influences cellular proliferation in cancer cells by transporting RFC40 into the nucleus.
The regulatory subunit (RIalpha) of cAMP-dependent Protein Kinase A (PKA) is overexpressed in a variety of tumors and carcinomas such as renal cell carcinomas, pituitary tumors of the rat, malignant osteoblasts, colon carcinomas, serous ovarian tumors and primary human breast carcinomas. However, the direct relation between overexpression of RIalpha and malignancy is still unclear. We have recently identified a novel interaction between RIalpha and RFC40, the second subunit of Replication Factor C (RFC), and have demonstrated that this interaction may be associated with cell survival. Coincidentally, RFC40 is overexpressed in gestational trophoblastic diseases such as choriocarcinomas. This study was undertaken to investigate a possible functional role for both these proteins together, in DNA replication and cellular proliferation. In the course of this study, a nonconventional nuclear localization signal was identified for RIalpha. Nuclear transport of RFC40 was found to be dependent on RIalpha, and this transport appeared to be a crucial step for cell cycle progression from G1 to S phase. Impairment in the nuclear transport of RFC40 by RIalpha arrested cells in G1 phase. These findings provide evidence for a previously unknown mechanism for the nuclear transport of RFC40 and also for a novel mechanism for cellular proliferation.